.n-al) . Note
The ranks of an element and its conjugate sum t3 ,~n , so the sizes of the ranks are symmetric about the middle. Using complex algebraic methods, R. Stanley [3] proved the sizes of the ranks are also unimodal. These are necessary conditions for a stronger property he conjectured also holds. He conjectured that L(m,n) is a symmetric chain order. A symmetric chain order is one whose elements can be partitioned into chains which are saturated (skip no ranks) and symmetric about the middle rank. The conjecture is clear when m = 1 or m = 2 .
LindstrtJm [2] provided an inductive construction to verify it for m = 3 .
Here we give a construction somewhat different from his which verifies the conjecture when m = 4 .
Let S(m,n) , the "shell" of L(m,n) , be those elements which begin with 0 or end with n . When these are removed from L(m,n) the remainder is isomorphic to L(m,n-2) . The conjecture holds trivially when :1 = 1 , and L(m;O) can be defined as having a single element.
So, providing a symmetric chain decomposition of S(m,n) proves the conjecture by induction. We use this approach here for L(4,n) .
Unfortunately, when m is odd and n is even the rank sizes in e-w4
are not unimodal. So, for that case LindstrtJ;m was forced to strip off two shells for his induction. Theorem. L&n) is a symmetric chain order.
It suffices to give a symmetric chain decomposition of S(4,n) .
The chains will be of two types, C. lj and D.. for suitable values 1J of i and j. The chains are clearly saturated, so two steps will complete the proof.
(1) No element appears in more than one chain. ::
we have legal elements at the bottcm of C.. 13 and the top of 'D. lj yields necessary conditions on i and j . We claim the desired decomposition is obtained by taking all chains for which these necessary conditions are satisfied.
S(4,n) = {Cij: 3i+2j < n, i 2 0, j 2 0)~ [Dij: 3i+2j 5 n-3 J i > 0, j 2 0) . Lest p-q be smaller, the requirement on ranks is 4n-3i-3j < n+3k+31 , so n-2i-j < k+R . But a2 =3 n-2i-j = k+B . p = 5 , q = 3 . a2 * n-2i-j = k+1 , 9 * n-i-j = 2k+& .
Subtracting y yields i = k . Substituting this in the two previous equations gives the familiar contradiction n-3i-j = 1 and n-3k-1 = j , This completes the -proof of (1).
Details of Step 2.
We begin with (2a). The top element of segment 4 in C ij has rank 3n-3i-2j > 2n , SO every C.. has a 0 in the first -1J position of its middle rank element, The bottom rank of segment 3 in D ij is n+3i+2j+2 < 2n-1 , so D.. To sum the number of elements in these chains, we can again pair consecutive terms. For the total number g(n) of these elements, we 
